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Abstract

Introduction: Observational studies have suggested increased risk of intracranial haemorrhage (ICrH) in patients

receiving selective serotonin reuptake inhibitors (SSRIs). We sought to clarify the impact of SSRIs on ICrH, accounting

for study methodology.

Patients and methods: A comprehensive search of Medline, Embase and the Cochrane Library from 1960 to

December 2017 identified studies comparing SSRIs with control. The outcomes (first-ever and recurrent ICrH) were

meta-analysed using a random effects model.

Results: Twenty-four observational studies and three randomised trials were available for meta-analysis, totalling

4,844,090 patient-years of follow-up. Those receiving SSRIs were more likely to be female (p¼ 0.01) and have depres-

sion (p< 0.001). Compared to controls, SSRI users had a significantly increased risk of ICrH (relative risk (RR) 1.26, 95%

CI 1.11–1.42). Although SSRI use was associated with increased ICrH risk in those without previous ICrH (RR 1.31, 95%

CI 1.15–1.48), this was not the case in those with previous ICrH (RR 0.95, 95%CI 0.83–1.09). Sensitivity analysis

according to the bleeding definition reported demonstrated that although ‘haemorrhagic stroke’ was associated with

SSRIs (RR 1.40, 95%CI 1.13–1.72), intracerebral haemorrhage was not (RR 1.11, 95%CI 0.86–1.42). Additional sensitivity

analyses demonstrated a stronger association between SSRIs and ICrH in studies with a high (p< 0.001) compared to

low risk of bias (p¼ 0.09) and with retrospective (p< 0.001) compared to prospective (p=0.31) study designs.

Discussion: Although SSRIs are associated with an increased risk of ICrH, the association is partly accounted for by

important biases and other methodological limitations in the available observational data.

Conclusion: Our findings suggest there is insufficient high-quality data to advise restriction of SSRIs because of concern

regarding ICrH risk.
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Introduction

Selective serotonin reuptake inhibitors (SSRIs) are fre-

quently used as first-line antidepressants because of

their efficacy, tolerability and general safety in over-

dose. Nevertheless, concerns have been raised regard-

ing whether SSRIs increase the risk of major bleeding.

This is plausible pharmacologically: apart from inhib-

iting presynaptic serotonin reuptake in neurones,

SSRIs block serotonin release from platelets, inhibiting

both platelet aggregation and vasoconstriction.1
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Observational studies have consistently demonstrated
an association between SSRIs and upper gastrointesti-
nal bleeding,2 but the association with intracranial
haemorrhage (ICrH) has not been fully elucidated.
Furthermore, given the high prevalence of depression
after ICrH, and that SSRIs form the mainstay of ther-
apy in this cohort, a further concern is whether SSRIs
increases the risk of ICrH recurrence.3 To date, there
are no systematic reviews assessing SSRI therapy in
survivors of ICrH; current European and American
stroke guidelines make no recommendations for
antidepressant use post-ICrH.4,5

Two previous meta-analyses of observational studies
reported a significantly increased risk of ICrH with
SSRI use (RR 1.42, 95% CI 1.23–1.65;6 OR 1.32;
95% CI 1.02–1.717). Since these meta-analyses were
performed, ten relevant observational studies have
been published, five of which reported no association
with increased risk of ICrH.8–12 Importantly, these
meta-analyses did not assess the impact of risk of
bias of individual studies on the validity of their con-
clusions. Studies that do not address differences in con-
founding variables between groups (through either
statistical adjustment techniques or randomisation)
may be biased towards overestimating the effect size
due to ‘confounding by indication,’ leading to spurious
associations between SSRIs and risk of ICrH.
Additionally, these meta-analyses did not consider
potentially relevant trial data that have assessed
SSRIs versus control (placebo or no treatment) irre-
spective of population studies or the outcome assessed.
Such trials may report ICrH in the adverse event table
of a trial report, and be missed by search strategies
designed to identify studies with ICrH as the prima-
ry outcome.

In view of the potential usefulness of SSRIs in psy-
chiatric disorders, and in an attempt to settle this
uncertainty over adverse outcomes, we performed an
up-to-date comprehensive review and meta-analysis of
all available studies investigating the association
between SSRIs and ICrH. Our hypothesis was that
study quality would influence the observed ICrH risk
associated with SSRIs.

Methods

Eligibility criteria and search strategy

All studies comparing SSRI therapy to control (place-
bo or no treatment), assessing the risk of ICrH as a pre-
defined primary or secondary outcome were evaluated,
regardless of study design. The definition of ICrH used
by each individual study was accepted but careful note
was made of the precise outcome definition (ICrH,
‘haemorrhagic stroke’ or intracerebral haemorrhage).

We excluded studies (i) not reporting clinical outcomes;
(ii) not published as full text articles in English; and (iii)
not differentiating between ischaemic and haemor-
rhagic stroke subtypes in the outcome.

We performed a systematic review of MEDLINE
(1960 to December 2017), EMBASE (1980 to
December 2017) and the Cochrane Library (until
December 2017 Issue). The search strategy included
keywords and MeSH terms relating to SSRIs and
ICrH (Online Table 1). We manually searched refer-
ence lists of relevant studies and included studies
after discussion with content experts. To include poten-
tially relevant trial data that have assessed SSRIs
versus control (placebo or no treatment) irrespective
of population studied or the outcome assessed we
also performed a post hoc umbrella review of published
meta-analyses.13

The review was reported according to the Preferred
Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines.14 The project was pro-
spectively registered with the PROSPERO database of
systematic reviews (CRD42017084513).

Data collection, synthesis and risk of bias

Two investigators (MPJ and OJZ) independently
extracted and tabulated data in a standardised data
extraction form. Discrepancies and missing data were
resolved by group discussion, reference to the original
publication and additional independent adjudication
(DJW). Where studies reported adjusted and unad-
justed effect estimates, the estimate from the model
that adjusted for the maximum number of covariates
was extracted.15 Careful note was made of the analysis
method (including risk ratio [RR; preferred], odds ratio
[OR] or hazard ratio [HR]) and the population studied
(first-ever ICrH or recurrent ICrH).

Assessment of risk of bias was performed indepen-
dently from data extraction, with each study assessed
by two authors (OJZ and GB), using the Risk of
Bias Assessment Tool for Nonrandomised Studies
(RoBANS) for observational studies and the
Cochrane Collaboration’s tool for randomised con-
trolled trials. Both tools contain six domains each of
which is judged as ‘low risk,’ ‘unclear risk’ or ‘high risk’
of bias. RoBANS domains are selection bias, con-
founding variables, exposure measurement, blinding,
completeness of outcome data and selectivity of report-
ing.16 The Cochrane tool domains include random
sequence generation, allocation concealment, selective
reporting, blinding of participants and personnel,
blinding of outcome assessment and incomplete out-
come data.17 The total risk of bias score was calculated
by summating the component scores across the six
domains (where ‘low risk’ was allocated a score of 0,
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‘unclear risk’ a score of 1 and ‘high risk’ a score of 2).

Studies with a total risk of bias score of �3 were clas-

sified as ‘higher risk of bias’ whilst a score of <3 was

classified as ‘lower risk of bias.’

Outcomes

The predefined outcome was ICrH, which was stratified

according to the population studied: first-ever ICrH and

recurrent ICrH. The definitions of these outcomes used

by each individual study were accepted. To investigate

the possibility that treatment effects vary between the

definitions of intracranial bleeding reported, analyses

were stratified according to whether they used the less

specific term ‘haemorrhagic stroke’ or the more stringent

definition ‘intracerebral haemorrhage.’

Statistical analysis

Baseline demographics comparing the SSRI and con-

trol groups were meta-analysed from all studies and are

summarised as the odds ratio (OR). Random effects

meta-analysis was pre-specified to combine estimates

from different studies. Pooled binary event data for

SSRI and control cohorts were compared using a RR

with associated 95% confidence intervals (CI) using the

method of DerSimonian and Laird.18 In cases where

the OR was described, these were converted to RR

for meta-analysis (RR¼OR/([1�pRef]þ [pRef*OR]),

where pRef is the prevalence of the outcome in the

reference group.19 RR and corresponding confidence

intervals were then log-transformed before pooling.

Studies reporting HR were included in the systematic

review but not meta-analysed due to a scarcity of

results presented in this way. Sensitivity analyses were

performed according to (i) statistical methods (crude

unadjusted or multivariate adjusted), (ii) study risk of

bias score, (iii) a post hoc defined assessment of the

bleeding definition used, and (iv) study design (pro-

spective or retrospective).
Heterogeneity was quantitatively assessed using the

I2 statistic, where an I2 of �50% indicates substantial

heterogeneity and �75% indicates considerable hetero-

geneity. Meta-regression was performed to quantify the

heterogeneity and assess the impact of baseline varia-

bles on estimates of ICrH. An exploratory meta-

regression was performed according to the risk of

bias attributed to each study. Publication bias was

assessed by observational analysis of funnel plots and

quantitatively assessed using Begg’s test and Egger’s

test to identify small-study effects on the outcomes

meta-analysed (a-value threshold¼ 0.05). A two-tailed

p-value of 0.05 was considered statistically significant.

Analyses were performed using STATA Version 13.1

(StataCorp LP, TX).

Results

The primary search strategy identified 27 observational

studies for systematic review.8–12,20–41 We also identi-

fied three meta analyses which included 463 unique

randomised controlled trials (RCTs).42–44 Of these,

three RCTs comparing SSRIs with control reported

ICrH as an adverse event and were suitable for quan-

titative synthesis (Figure 1).45–47 Study descriptors are

summarised in Online Table 2. Twenty-seven studies

were suitable for inclusion in the quantitative meta-

analysis comparing SSRIs with control, including

845,655 patients and including data from 4,844,090

patient-years follow-up. Around 7.7% of patients

were exposed to SSRI treatment compared to 92.3%

receiving control (placebo or no treatment). The aver-

age length of follow-up was 3.23 years (interquartile

range 1.82–5.50 years). Differences in key characteris-

tics between SSRI and control groups are summarised

in Table 1 (for full baseline demographics, see Online

Table 3). Those treated with SSRIs were more likely to

be female and have depression. There was no evidence

of publication bias in reporting of ICrH (Egger

p¼ 0.77; Begg p¼ 0.60) (Online Figure 1).

Outcome: Intracranial haemorrhage

All included studies used CT head imaging or

ICD coding to diagnose ICrH. Twenty-seven studies

were suitable for meta-analysis for the outcome of

ICrH (n¼ 845,655; Table 2).8,9,11,12,20–26,28–33,36–41,46–49

Overall, there was a significant increase in ICrH risk

with SSRI therapy compared to control (RR 1.26, 95%

CI 1.11–1.42; p< 0.001) but with substantial heteroge-

neity across studies (I2¼76.1%) (Figure 2). In the sub-

group of patients without previous ICrH (24 studies,

Records after duplicates removed (n = 5,407)

Records excluded by:

 title (n = 4,106), abstract (n = 1,050)

Full-text articles assessed for eligibility (n = 251) 

Full-text articles excluded (n = 221) 

     Not relevant outcomes n = 166 

     Not SSRI vs control n = 55 

Studies included in qualitative synthesis (n = 30) 

Umbrella review of trials

(meta-analyses n = 3)

(RCTs n = 545)

Records from

primary searches

(n = 5,902) 

Additional records 

from other sources 

(n =  1) 

Studies included in quantitative synthesis (n = 27) 

Figure 1. Systematic review flow diagram.
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n¼ 824,409), there was a significant increase in first-

ever ICrH risk with SSRI therapy compared to control

(RR 1.31, 95% CI 1.15–1.48; p< 0.001) but with sub-

stantial heterogeneity across studies (I2¼75.4%).8,9,20–

26,28–33,37–41,45–48 In the ICrH survivor subgroup, only

three studies were available (n¼ 21,246), which found

no association between SSRI use and recurrent ICrH

(RR 0.95, 95% CI 0.83–1.09; p¼ 0.48) with no hetero-

geneity across studies (I2¼0.0%).11,12,36

We performed a post hoc defined sensitivity analysis

to assess the impact of the intracranial bleeding defini-

tion reported on event rates. The definitions chosen by

component studies were typically based on the

International Classification of Diseases (ICD) diagnos-

tic codes used but occasionally were defined by imaging

and clinical data. Haemorrhagic stroke mostly included

both subarachnoid and intracerebral bleeding although

this was often not reported. In studies using the term

‘haemorrhagic stroke,’ SSRIs were significantly associ-

ated with increased intracranial bleeding (nine

studies,12,23,25,30,31,33,38,39,41 n¼ 577,473, RR 1.40,

95% CI 1.13–1.72; p¼ 0.002); however, when ‘intrace-

rebral haemorrhage’ was reported, no association was

found (nine studies,9,11,20–22,29,36,46 n¼ 155,240: RR

1.11, 95% CI 0.86–1.42; p¼ 0.44) (Online Figure 2).

A sensitivity analysis assessing statistical methods

revealed that crude unadjusted analyses reported a

much stronger association between SSRI and ICrH

(RR 1.40, 95% CI 1.18–1.67, p< 0.001) than multivar-

iate adjusted analyses (RR 1.15, 95% CI 1.02–1.31,

p¼ 0.03). Additionally, a sensitivity analysis assessing

study design revealed that although retrospective stud-

ies reported an increased risk of ICrH with SSRI use

(RR 1.34, 95% CI 1.19–1.51, p< 0.001), the was no

difference in prospective studies (RR 0.96, 95% CI

0.88–1.04, p¼ 0.31; Online Figure 3).
The risk of bias in individual studies is presented in

Online Tables 4 and 5. The risk of bias category that

contributed most to the bias score was due to ‘inade-

quate blinding of outcome assessments.’ The ‘incom-

plete outcome data and selective reporting’ category

was often unclear. The remaining categories showed

generally low risk of bias. We performed an explorato-

ry meta-regression of the effect of study-level bias on

ICrH comparing SSRI therapy to control. This

revealed that studies with higher risk of bias were

more likely to report an association of SSRI and

ICrH albeit non-significantly (p¼ 0.06; Figure 3).

Table 1. Associations between aggregated patient characteristics and SSRI use.

Baseline characteristic

Odds ratio (OR) for

SSRI vs. control arm (95% CI) p-Value

Studies

providing data

Age WMD 1.01 (0.87–1.17) 0.91 9

Male gender OR 0.76 (0.61–0.95) 0.01 12

Depression OR 3.55 (1.90–6.65) <0.001 2

Smoker OR 1.00 (0.70–1.43) 0.99 3

AF OR 0.53 (0.70–1.30) 0.75 6

CAD OR 1.08 (0.82–1.45) 0.83 8

Diabetes OR 1.14 (0.90–1.45) 0.27 8

Hypertension OR 1.18 (0.88–1.58) 0.27 9

Heavy alcohol use OR 1.01 (0.54–1.90) 0.98 4

Anti-coagulant use OR 1.20 (0.75–1.92) 0.43 5

Anti-platelet use OR 0.93 (0.45–1.92) 0.84 6

NSAID use OR 1.57 (0.87–2.83) 0.13 3

Statin use OR 0.77 (0.48–1.24) 0.28 3

Meta-analysis of baseline demographics comparing SSRI-treated patients with control.

SSRI: serotonin selective reuptake inhibitor; WMD: weighted mean difference; OR: odds ratio.

Table 2. Summary of studies.

Outcome

Number

of studies SSRI Patients

Control

patients

Total number

of patients

Patient-years

of follow-up

Systematic review 30 67,556 833,671 1,162,169 6,462,838

Meta-analysis 27 58,467 696,990 845,655 4,844,090

First-ever ICrH 24 53,669 684,494 824,409 4,730,264

Recurrent ICrH 3 4798 16,448 21,246 113,826

ICrH: intracranial haemorrhage; SSRI: serotonin selective reuptake inhibitor.
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This was supported by a sensitivity analyses according
to risk of bias, demonstrating that whilst studies
with high risk of bias (RoBANS score �3) reported a
significant association between SSRIs and ICrH
(RR 1.36, 95% CI 1.15–1.61, p< 0.001), studies
with ROBANS score <3 did not (RR 1.16, 95% CI
0.98–1.39, p¼ 0.09).

Meta-regression was used to explore the impact
of differences in key baseline characteristics between
SSRI and control patients with ICrH. There was inad-
equate reporting of baseline characteristics in individ-
ual studies to sufficiently power this meta-regression
(Online Table 3).

Discussion

Although SSRI use appears to be associated with
an increased risk of ICrH, studies with a higher
risk of bias and poorer methodological quality
reported a stronger association, raising suspicion that
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Figure 2. Meta-analysis of serotonin selective reuptake inhibitors on intracranial haemorrhage. Forest plot is subgrouped by sub-
population. First-ever ICrH refers to ICrH events in ICrH naı̈ve individuals and Recurrent ICrH refers to ICrH events in ICrH
survivors. The diamond represents the pooled difference using a random-effects model. I2 is the percentage of total variation across
studies due to heterogeneity.

-1
-.

5
0

.5
1

1.
5

Lo
g 

P
oi

nt
 E

st
im

at
e:

 In
tr

ac
ra

ni
al

 h
ae

m
or

rh
ag

e

0 1 2 3 4 5 6 7 8
Risk of bias summary score

P = 0.06

Higher ICrH
with SSRIs

Lower ICrH
with SSRIs

Figure 3. Meta-regression of risk of bias score on the risk of
intracranial haemorrhage. All analyses that provided data on
rates of intracranial haemorrhage were included, regardless of
the study design. See Online Tables 4 and 5 for statistical
methods. Each circle represents an individual study, with the
circle size dependent on the precision of each estimate in a
random-effects model. The risk of bias in each study was sum-
mated across all six domains. p¼ 0.06.

148 European Stroke Journal 4(2)



this relationship may be due to extraneous influences

rather than direct causation. These findings are based

on a comprehensive meta-analysis of 24 observational
studies and three randomised trials, including a com-

bined total of 4,844,090 patient-years of follow-up.

Based on our analysis, important differences in baseline

characteristics between patients in the SSRI and con-
trol groups, as well as inadequate statistical adjustment

significantly distort effect estimates. However, given

the high level of heterogeneity, these results should be

interpreted with caution with the need for careful risk–

benefit analysis prior to initiating therapy.
To date, no previous meta-analysis assessing

ICrH risk with SSRIs has considered the quality of

study methodology when synthesising their results.

Compared to randomised trials, observational data
are less likely to generate unbiased estimates regarding

risk and should be viewed as hypothesis-generating,

rather than definitive. The prior meta-analyses tended

to accept that statistical adjustment for recognised con-
founders sufficiently accounts for bias associated with

observational studies. However, the substantial hetero-

geneity in treatment effects between studies utilising

statistical adjustment suggests that even sophisticated
statistical methods should be interpreted with caution

and cannot replace randomisation; despite careful

adjustment, important confounders can be unmeas-

ured, unidentified or concealed. Even with a reasonable

selection of adjustment variables, when treatment and
control groups differ vastly in characteristics, reliable

effect estimates are not possible without breaching the

assumptions of the statistical model. Indeed, there were

large variations in the degree to which individual stud-
ies adjusted their final analyses. For example, one study

performed a Cox regression analysis adjusting for age,

sex and medications and reported a 3.5-fold increase in

ICrH with SSRIs,28 whereas another incorporated 14
possible confounders into a bivariable binary logistic

regression model and revealed an OR of 0.55, albeit

with wide 95% CI (0.06–4.71).10 This variability can

be surpassed by randomisation, which is the optimal

method to eliminate selection bias and overcome issues
with statistical adjustment. Although randomised trials

are less likely to generate unbiased estimates, trial data

specifically assessing ICrH is unlikely to become avail-

able. Previous trials have not systematically collected
data on ICrH, and new trials with sufficient power to

assess a potential causal relation between SSRI use

and first-ever ICrH are unlikely to be performed.

Nonetheless in this meta-analysis, by considering
study quality, we identified that well designed observa-

tional studies that minimise selection bias and optimise

statistical adjustment were less likely to report an asso-

ciation between SSRI and ICrH.

In addition to variations in statistical adjustment
techniques, using a sensitivity analysis we found that
the substantial heterogeneity is partially explained by
differences in how the bleeding event was defined.
Studies using the terms ‘haemorrhagic stroke’ and
‘intracranial haemorrhage’ were more likely to find a
positive association between SSRIs and bleeding events
compared to the definition ‘intracerebral haemor-
rhage.’ This may reflect risk differences across patient
categories (i.e. increased risk of other intracranial hae-
morrhages other than intracerebral haemorrhage, e.g.
subarachnoid, subdural, or extradural haemorrhage) or
differences in specificity of definitions. Eleven of the 18
studies using the terms ‘haemorrhagic stroke’ or ‘intra-
cranial haemorrhage’ did not specify how they defined
this non-specific category. This further supports the
notion that studies with less clearly defined outcome
measures and poorer methodology are more likely to
report an increase in bleeding events with SSRIs.

Psychiatric conditions, such as depression, are linked
to many medical conditions and are itself an indepen-
dent risk factor for ICrH.50 As SSRIs are not prescribed
until clinicians detect deterioration in patients’ mental
health, treatment with SRRIs is likely to be influenced
by the probability of these comorbid illnesses, causing
‘confounding by indication.’ In support of this, we
found that pooling baseline characteristics amongst the
included observational studies identified that, as
expected, those on SSRIs had more depression than
controls. Furthermore, studies which utilised depression
as an inclusion criterion, thus addressing this confound,
observed no association between SSRIs and ICrH.23,25

To date, no previous meta-analysis assessing ICrH
risk with SSRIs has included data from SSRI rando-
mised trials to determine whether ICrH has been
reported as an adverse event, irrespective of the RCT
study population or primary outcome assessed. We
identified three RCTs reporting ICrH as an adverse
event and in all of these studies ICrH rates were not
significantly different between the SSRI and control
groups, albeit event rates were low. Indeed, in the
trial by Nyth et al.,46 the cerebral haemorrhage
occurred in one patient in the citalopram group 12
days after initiating therapy, and the authors conclude
that a causal relationship to SSRI therapy
was improbable.

Although we found a significant increase in first-ever
ICrH risk with SSRIs, there was no association with
recurrent ICrH. However, since only three small stud-
ies assessed recurrent ICrH, this analysis is likely to
be underpowered. The absolute risk of recurrent
ICrH is low (1.2% per year),51 emphasising the need
to pool results to increase statistical power. Indeed, the
association between SSRIs and first-ever ICrH was
only recognised after meta-analysis of a large number
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of individual studies,6,7 each failing to achieve statisti-
cal significance alone.20 Nonetheless, even with ade-
quately powered meta-analyses, randomised trials will
still be necessary to clarify any causal association.

Current European and American guidelines make
no recommendations on the class of antidepressant to
use post-stroke.4,5 From our analyses, there is insuffi-
cient data to advise restriction of SSRI post-ICrH.
Although results have been conflicting SSRIs appear
to have beneficial effects particularly in the treatment
of post-stroke depression.52,53 Moreover, recent trial
data has shown that SSRIs post-stroke may speed
motor recovery post-stroke45,54 and prevent new
onset of apathy.55 These potential benefits need to be
balanced against any potential ICrH risks depending
on ICrH aetiology and severity, comorbidities and
coexisting therapies.56 Three large multicentre rando-
mised controlled trials of fluoxetine in patients with
recent ICrH are in progress (FOCUS, AFFINITY,
and EFFECTS ClinicalTrials.gov Identifier:
NCT02683213), and should provide important data
on how SSRIs modify ICrH risk and affect functional
outcome and quality of life.

Strengths and limitations

Our review is based on published data of independent
studies, performed in accordance with an explicit,
reproducible methodology. We explore, for the first
time, the association between SSRIs and both first-
ever and recurrent ICrH. Additionally, we utilised a
comprehensive risk of bias score to inform the validity
of our conclusions, demonstrating that the association
between SSRIs and ICrH is at least partly accounted
for by poor methodological quality in the available
observational data.

We acknowledge drawbacks, primarily reflecting the
limitations of component observational studies. There
was scarce reporting of baseline characteristics with
variation in definitions used. We were unable to
meta-analyse SSRI dose, SSRI type or the impact of
location of ICH (lobar versus deep) due to insufficient
data available. Only aggregate, rather than individual
participant data, was available, increasing the risk of
falsely inferring individual characteristics from group
data. Moreover, selective reporting within studies, in
particular outcome non-reporting, which is not fully
accounted for by the RoBANS checklist, may have
put the overall treatment effect estimate at risk of
bias. In addition, due to expected disparities in study
design and populations, we pre-specified a random-
effects model. Although no significant publication
bias was detected, we noted significant heterogeneity
for the ICrH outcome, which can be attributed to
both effect magnitude and direction.

Conclusion

Although SSRIs appear to be associated with increased

risk of ICrH, studies of poorer quality reported a stron-

ger association indicating that this association may be

due to unmeasured confounders rather than direct

causation. Observational data is subject to inherent

confounding, including by indication and due to co-

morbidities and co-prescription that cannot be mitigat-

ed, even by statistical adjustment. Our data do not

support withholding SSRIs to reduce the risk of

ICrH and physicians decisions should be based on a

carefully considered individualised assessment of

indication, comorbidities and the goal of antidepres-

sant therapy.
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